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(54) ORGANIC ELECTROLUMINESCENT ELEMENT AND ITS PRODUCING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve mass 
productivity while realizing a satisfactory white light 
emission in an organic EL element by providing the white 
light emission by use of an unprecedented structure. 
SOLUTION: In this organic EL element 10 comprising 
two organic light emitting layers 14 and 15 put between 
the anode 12 and the cathode 13. the organic light 
emitting layers 14 and 15 are formed by use of different 
kinds of light emitting materials, and at least one of the 
organic light emitting layers 14 and 15 is pattern- 
arranged on the same plane, so that the emission from 
each organic light emitting layer 14, 15 generates an 
additive color mixture by the pattern arrangement. 
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!t#ga2 O 0 3-1 2 3 9 7 1 



HtFiB/ — >iBS:l- J: o r «-*aifl3t)i A^ f> a)*5t*«ftl 
ii/lfe^* i: ^ J: ^ lc«fiE3F;h.fc C i: £i^»<fr 4**1 

r e fejt A<^# e>^a i> J: 3 $ ttfc c i: t f 4 
<!: i) J: O < ^1 - ^ tr 5 C i: ^ !f#«[ i: f -5 

[000 1] 
[0 0 0 2] 

L^^^J63t^^<h L/^zt<D (JUT r:S^ELT^^X>^ 



[0003] C<7)J:a'^cf^«E LT'^x:/u>r^c^st^ 

[0 0 0 4] Sfe^«EL3R^fi. m^B'f^T.Zf 

U^(D/v>^^^ hit Urffll^^Zi: t#^^+t'So C 

[0 0 0 5] tZ^X. i*3|t. WatEL*^ICfct^re 
[0 0 0 6] 

[0 0 0 7] 0IJx.(i\ -0(7)W«8]iF^(CIlfel.:>l±<D^3t 

[0 0 0 8] -feia±ic«ia(D^r«)i^ 
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:^ p -tr X izjtj-r **iJiin)A<:*c§^ t (O t o r L ^ 

[0 0 0 9] CtL^,CDCi:*^^>, «e3|5lcfclti,efe^^ 

[0 0 1 o] -^-cir-. *fg?si±. 'iit^fzitui^mmz^ 

mmBL m==F&vt<o^i&:fsm ^mmr c <!: ^ a m t 

[0 0 1 1 ] 

«(::»J*$jHfc«»(7)*aifl5tS^ffll^-5 title, iTfr 

$ *t f= C t ^ It St t r 4 1. (7) -C? 35 -5 o 
[00 1 2] ^fc, ^flSBIi. ±IBgW^^fiE-r'5fcto 

ysm-ch-ox. Ki^izmtiiimmoim^mi'^mizfS.m 
'pti:<.tt-r>(Dmmm^m<Df$.miz&tz-DX. ^m^p 

[0 0 1 3] ± tc.« J5E<7) E Lm'T-tS<t:U±m^m<D 
S!tjS:^i£lcJ:oT$![ia$+lfc*«|ELm^-Clt. Ri^jS 

nitA<D^m%iftmii^±xmmz%^r^. crot*. 
I*. ^mmtftmA^wm^<'^—>^mm-r^^5izwi$H 

*Q;i;Sfel-J:orp;rSfe («iJ;lliSfe) (-Mil -So fcfc* 
L, •eOP/r^fel*/'?^' — MblCj:4J)Pji;1fe(c.fc-pr^ 



[0 0 1 4] 

[0015] cm-rosiffioj^si] in 1 lis :^nwzm 
xf^•y^l^<D3tsiatt^*Lfcgp«A^^>^c4Sffi1 i± 

lcff$fi£^F*t/ct(DT% I TO (Indium tin oxide) JI^ 
<»i2IB«aiA^«bJJi:i)RS« (T'y'-K) 1 Zt. 
•t7A (A I ) III^A^'i^C'SKa (:ftV— K) 1 3t(Dm 
ic. m-*«t*3tSi 4fc,J:o:m-W«S63tJii 5A<tt 

[0 0 16] Crod*., «-*fillg3fc«l 4tS^Um- 

^mmtftm-t sit. t^-r*ttisffii 2t^ffii stofsi 
•saa«)«3t*t#4*^f><f silicate •sfe^^^t-r -5 

tOtf-S, LA^t, ^*i-6*t<7)^5fefel*, «<J^I*lt<t: 
W«^fcl*0Si:^^»i:L^ofcJ:5lc. ^^(OH^Ic fc* 

trot-r^o crojc-p'jfm-^^fijtsi 4^J<fco:m- 
5 >Kj»**:-V> e ^ y 'J >|g|a»«:^ i: o fclEfL 

mxkm^Ltz<i:tia^n. hhi^it^mmt^it^^. t 

'J K>SI*t*:. T-trl/SiaH*. x^'JiU-O-tf 

[oo 1 7] m-mm^±m^ 4tsj:um-^m 
ti-etiA^flsaB/^^" ->i=s^iE-r •§ J: 9 ic/ - >iea $ 

^^rL^^„ WLm/^9—:ytLX[t. ¥ffiMi-«^fc^# 
ic. ^^^^R^^^i:L^^fcRff^:^^«A«fflIlJMIc3£.S^<fc5 

/d:t<DA<^if p,^x^<, w^mmz^tzm-^iz 
-:^A<»^ttT% ffi:^lcc)t^rl*-5•a)^^^F•^fi|«)■5ffi^^ 

A<v h 'J ^7 Xttlc^E.bvJ: 3 lcie$ti.f- ->A<^lf f> 

4, 1 5A^^)(7)fl3tlCcfcoTA^B1(7)^l:^A<l)a;^;1fe^± 
i:f#4>:#$, **t:e<]lel*Cllx.«l&^ttlcJPK6Lfc/'«^« 

mfkmS.&.TX'^i>Ztf}<^7L t)tL-5o 

[0 0 18] cc-c. z(j)^oizmf$.^*itzmmELm 

^1 o^S^J£-r•5(«<D^)lil--^l,^ri^^lBr•5o 0 21*, 

*f§B^ir^-s^^E Lm=f-^mfS.r^mtzmi^i>^^<7 
/ ^ ^« - ><7)-att:ffij ^ Use la -c fc .5 „ 

[0 0 19] *ttlELi(liFl O^SfitT-SfSICli, 5fe 
■Ts »tRi i±l::Sffil 2^Jf$fiEL, (H'WlzE^Cxmrn 

mm^mmLtzmiz. ■€-o)±s5^ig2ic^-rj:5'Svx 
^7/^51— >i -ca^o c(Dv;?.^7/^^i— >i lis mm<D 

^olz, >g}Ktt<7)BB7L2)!i<v h'J^7XttlcBB$*Lfct,(7) 
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[0 0 2 0] m-*«siatBi 4<Drfiis.mt. 'i:<j>m- 

*«fg3teJi1 4(7>MJlJy±T'&.5ta)<!:-r-S<, ^IS. El 

«"j <!: (is^f y . jgi;:^<z)MJ¥A<i^--c?feor*,j;L>o -eu 

1 5±(cpiiiii 3 tif^mr h t . m^\Z7fi■t^oti.m^S. 

[0 O 2 1 ] Jit^Ts lii±a)cfc-5lcLr«lfiE5F+Lfc*ti 
ELSR^-I 0(Ct5(t^^!la^!)ft(COL^r. 01 $#figL 

'SA^t.iftBfl-r^o cowtiELm^i o-eii. ^4S1 2 

*,^fiii 3AMbm-wttiii5tsi 4fc=fcu:m-^«»fi3fe 

ISl 5a)-e*i,-e;h.(c;-iA$*l.-5, 
[0 0 2 2] m-*«fg3t®1 5©I53AW 

Si 51*. m=i-m^'^^m^tzm^^n^mmK.x¥^m 
t^ri*. m-*at«3t)ii 4fcj:i>:m-*«fi3tsi 5 

1 4, 1 5(0L^-r^^t*LrL^^^< rtlit^'SL^ 

fc\ m-^*8fl5teli1 4i:m-«tSI§3tSl 5A<fflS|5|- 

2i:^Sl ZOmi5\zm-t^^t\zt6.^<D-r:. jR:^A<iE 
?L<!:«^(DSi&iil1±^:SLTl.^^f <rt J:t^ ^!Jlft, IS 

[0 0 2 3] m-fir«l*3tSi 4fcj:o:m-^«ifl3tjl 

*«KI83t»1 4fc.i:u:m-^«ISl3tBl 5T'I±, -tO)* 
A $+lfciEftfl)+ V y r ic J: o r «3t^i'^-A<fi!ijett» t 

Jity. c(Dfi!ie^i-fa)iSfQiaig-e^jtA<#t>;tx.5, -^-l 

^-Ofgitl*, *-*«5litHl 4fcJ:t/|g-*«l« 
ifclil 5a)-?-^i-e;h.ANA,, SWSffir'&^SSffil 2i:3t 



[0 0 2 4] O^y. Ja±(C|JifflLfc*ttlELDS^1 o 
X\t. Sfefl3t^m-^«ill3tS 1 4fcJ;0:m-*«^ 
3tJi 1 5<©/^^I->^blcJ:€)ttl,^;gfe|zJ:or»TL^'5 
fcto. =&*«i#§jtg1 4, 1 51*, ^*l-f+lA<— 

m^fy, m-*«8*3tBl 4fcJ;l>'m-*«Sfg3tSl 5 

i~fciti>ii5t«i|i4«)aiffi^-Si-ftofcy, -trots-tt 

«t«;HL?#s„ ctlt.<7)ci:A^f>. :$^mmMmx'mm 

[0025] ^e.(C(*, m-*«»^5tJf 1 4fcct:l>•|g- 
*«ll3tS1 5t</^^—>\t[zii^xw-mmzm9mm. 

mtat)4xfc«^<!:l*m^cy, jg5'-rLt=&*«fS5fe)ll 
4, 1 5$1iJ,E-r-5SI3te«*4<7)^T*<IE?LtmTi:CDi^ 

i&i^tt^*LrL^i.i^>Sl*^i:L^o LfcA^or, ^igiteJK 

®<©*aiEL?||^1 01*, €-:&«|fl3tSl 4. 1 5^« 

fi^r^f6^t«^!4lc^t^r€)*liKI*^*^^3ltJ;y c 

[0 0 2 6] *fc, *3lifi}^^(D*«KE L*^^1 OT 

(*, /^4'-><b^4xfc|g-*«fgjtBi Aifi^XS^-:^ 
fimjtBi 5*^^,(D^5tfeA<^L^l::^ifeBl^lcfey, c 

4xt)(0J!lPJi;mfel= J: or afe3t*»'5 J: -5 IC LTL^-5 
A<, ^(0/'?'S'->1kA<^IlJfi<jJEctcDt?fey, ^Ff>l=»L 
< l**&^tt(CJteK5Ufctfl)T'aE.4fcto, l^^fcfiJf^fS 

^=•ttlc?^^£: LfcJi^lci*, ^[zxrsiOiW^iztia^m^^^ 

ff a feigjt ^ 3g 4 1= ff iS r- -5 1 s ^ o 

[0 0 2 7] )5ffc\ CCir'ijiB^Lfc*g|5(Dft«:M^»(C 
-^t^TI*, *f6IS<D-Mtt:e"J^^Lfct<75l-)a^-r, 

mmt><-^mM:t^mizm^$mt<Dxtd:i^ztifao^ 

[0 0 2 8] «x.(*\ m-*«lfl*Bl 4fc<kU*«-* 

«lfl3tBi 5a)/^^«->ieaii. ^IiJfi<l4-t&T-«S(cKBS 
*+uSt(D-CI*)5f <, ^^m^iftm^ 4. 1 5A^f><D* 
3tA<J!iaj4;1feS^i:f#4x(i, <te(D/<$( ->BBa (e<J^I* 
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[0 0 2 9] mtz^ ^m^^mcDmt-'oizmm^^^ 

•7x^/N°^->?::frLrm-*^S§^Mi e^mmLtz 

[0 0 3 0] Jjna^;SfefzJ:r3r?#^3tli. Sfe* 

^^lSS5FtL€»ta:^"e^*^^:L^o t"^f3b*». ^^^m^Miz 

<i^i>%^&<Dm^'^t>-^^m^-r tilts mcDm^'&^a) 

[003 1] cc-ei*. «-*««3tH*3l35^* 

u V - ^mmiz mt^ l r mat -r -set -e*aisi^« s 

[0 0 3 2] #*«lfl5t»A<a6f SiKffill 

(T®{iii) T?ii^i:<. -^(Dj^^^fflij {±mm\) izmmr^ 

:^f^^\ts t^tpf^)-?) T A C (Top emission Adaptive Cu 
rrent drive) Sfl^ ^ ffll^/c±®*3tM (Top emission 

[0 0 3 3] im-(Dmm(Dmm:i ^xiz^ :$^mmizmi> 
^mELm^a)mzimmmmiz-oi\xi!tBM'ti)o tztz 

m-mmMm{zisifi>wtmmmmiir:'rmAmv&i>o 
m^iztsi^x. m-mmf^m(D^^tm-<Dmf&mmiz 

[0 0 3 4] mm*y><^o{z. ^f^mmmrnxm^-r 

ELm^20li. laffil 2fcc^{>mSl 3(CfltJt$tlS 

112 2iz^jax.T. mjimmm2 3ts<^um.^m^m2 4 



[0 0 3 5] iE?L«i^|Ji2 3(i. ffiflll 2 t>(DiE?L<7) 

aAS»*fnj±[Ccfcym-*««3tW2 i fc<fct/m-*^ 

2X(Dmtft(DiAm\^±^mi>tzlsb<Dij(DX^ M 
o fc ^ *P (D IE ?L$»[iS^«*4 1 o T ff^^ t- ;i <t ^ ^ 

*L-5o a^*HiiiH2 4fi. Biaii 3A^?,(Da^<7)aA^a 
^fS]±icj:yii-;fr^i5i5tS2 1 ts<^ifm-^^m^m 

2 2X(Dmtft<DiSim\^±^mi>tz^(Dt(DX. *t*:Wl3 

^ii«*4(c o rff^ filer S C <t ^jtL-S o 

[0 0 3 6] ^fz. Z(DmmELm'^2 0X\t. ^-W 
«*^]i2 2;!)</^^->iBS^:;Kri>'?)(7)lz^^j£Lrm 

112 1 icotN-cfi/^^->^b^ttrfe^-r. ±mizf^- 
tj:mmxmfSL^Hxi^i>^x\ m-mmBmom^tm 

[0 0 3 7] ccr. :z(D^o\zmm.^^fzm^Ei.m 
=f'2o^m^-ti>^.<r>mm\zr>i^xm^^^o zomm, 

\Z^ ^C7)±S(CiEfL«iillB2 3^^JilL. 

aifi3fe)i2 1 ^mmti^o z(Dt^. m-mm^^m2 
/<^->^it^r^m{z-mt6:mmxm-\zfiimr?>o 

[0 0 3 8] -€-Lr. m-^«ISS^S2 ia)iS)ii^ii. 

mKitM^mmiz^^xm-mmn^m2 2^mm^ 
tzm-^m^tH:m2 2t<s m-mmmi/tm2 ^ ±izmf$. 

^ti^z.tlztj:i>o 

[003 9] "tomts ^x^/^^ — >i ^:fr-rs^<h 

mzimmn^m2 2±^mo^oiz. m^mmm 

2 4^f$.m^io zcDt^izfSimt^m^wrj^m 2 4(0 
mmits m-^mm^m2 2(Dm»^j.±xs>i>t0t^ 
-So ^m. mmtitmu^j. M:f3<Dmm.tm-x&'ox 
tcfci^o tLXs 'm'f-mmm2 4mm'A. 
^m2 4±lzm&^ 3^i\mri>t. mma^<^oumj^ 

[0 0 4 0] ij^LNT. )ik±a:>^o{z\^xmfSL^MzmWi 
m^Ei.m=^2 0X\t. laSi 2is^xsm^^ 3t<Dm 

[zm,Am.&'^ms\ti>zt\z^^)^ JE^t^mm^ 2t^k> 

iEB.tt[iilB2 3^3gTm~*«^7tS2 1 (c5iA^*L 

Sp $?>(c(i. -e<7)m-*«*?tS2 1 ^$£-cii-*«i 

SI3t«2 2rt(ztaA*tL-5o m^tlSffil 3A^ 
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*aiai5tH2 2(7)^-tl^+LfcaA3?tl-5o 
[004 1] ccr)<i:#. mii*«l^^li2 2(cfim-* 

m-mmmitm2 2(Di^r*i{zi,mLxi^^tzi^. 

14 ^ ^ L r I ^ T t c*; I > C <t I * w 3 * T* t I ^ o 

[ o o 4 2 ] m-*«i^^H 2 1 ^^um=immniftm 
2 2(D^*i^'Hiz:iERts.^um^mix$*ii>t. m- 

*«taS5tH2 1 fcJ:t/m-^*g*^B2 2-Cli. 

A $ *LfciEa<7)^- -V U T cfe o r S^t^j- ^-^i^fiSfitfeSS i: 

[0 0 4 3] c(7:.(t#(cijbs**4x*5fe(i. m-^mm^ 

82 1 fccfel/mr.^««l3tH2 2>!)<M^i:oTl^-S®Rff'^ 

m-*«l«5t)i2 1 \z^^%%^tti:i>t<. Bii^«#§ 
3^)12 2;?)<fil($ffl/^;^ — >^z*tjSLTifiS^ttrl^^C^ 

(i\ m~-^^^?t/i2 1 fccfct>'m-^^^3tJl2 2;&>'b 
[0044] O^y. ^U±(Z|ftBflLfc^fl|E L^^2 0 

^cfcl^rt. ee*5t^m-w«tsi3tS2 2a)/^5i-> 
[0 0 4 5] ^a)±. :$immmmvuimLtzm^BLm 

T2 0-e(i. ISSI 2<hPiSl 3<*:(DrBllc. IE?Ltffl^« 

*4 ?s 4 IE 2 3 i: m'^m^^m^ h> 4^ 4 1:^ 
mt Lrm-*ai«3tB2 1 fc<fei/K-*aif63feS2 2 

mtfti^m(D\^±^mi>zt^)<-^^x&i>o 
[0 0 4 6] tz^x% :$^mmBm(DmmELm^2o 
^cfcl^r^,. ^mm%m(Dmt--D{zmm$ti^i,(Dx 

^mmmmizfsn^i&owtmnf^m^Tr^'tm^mxh 



>$^h^r(clE?Liliillll2 3fccl:t;m-Wai^3tS2 5 

a>iis$»lli$-d-. ^tzitm(D'7:^<7/i^—>^mi^x 

mE.mwtm^m2 7 imrnL. -tcD^ic^x^/^^-v 

[0 0 4 7] cc-eii. m-^«l«?feli 2 1 , 2 

*«|g3t)l2 2. 2 6. |g = ^aiSI3t» 2 7 ) tSJ^UM 

2 4^i^-izmmri>^o\zLxt^<. -E-a)is-&-e& 

o r t, aSf^C a ^ US L o tto ffi] ± $ gl 4 

[0048] o^y. cc:r*iftWL/c#SS<7)att:M!S«l 
[0 0 4 9] cm=<D3lffia)JK®] *«!Mic^-5 

L. cert. ±y^Ltzm-'mmifmi^tz{tm^mmm 

Bt(D^ms^\zr:>l^X<D^mBM't^o melt. **0Jlc 

^**aiE Lm^(Dm=mmmmiztsii'i>mmmmm^ 
TFtm^mxSy^o m^iztsi^x. m-mmBm^tz\t 
m:zmmmm(Dm^tm-(DmfS.mmiz^i^xit. m- 

[0 0 5 0] ia«iJ<7)ci;3lc. *llli£ff^^-ei$iBJ-r€)*«l 
EL^^aoii. Tt^-Ji'-^oy^ms ^ ^^^xi^^^ 

P'J>. 2- (4 -e:7x:z;i.) -5- (/^^-^— V 
-^;u-3?^>u:7x— ;u) - 1 . 3. 4-:t+i^vTy— 
^/--(is- (4* -'S'— ->-v;u-:^^;u:7xn;u) 

-4-:7xz:;U-5- (4"-e:7x— -1,2,4 

[005 1] Sfc. i\^—)\^zfnv'pm3 1 lafiii 2 

fccfct/Sffil 3Izi*}t$ttfrlB-*«t«3tlS3 2fcJ:t/ 

m-*ffi«3feS3 3a)raic:i>aLri>4i:<btic. 

38Jfii^)Sfcfc(t*m-^«l«7fcBil 4<t|5l«Sfz/^^-> 

iES$ttTt>€>o ^Lr. C(7>7fx— ;u::/Q*>^7®3 1 CO 

/^^i-^isaiZcfeoT. !Rii«aiiii*H3 3 «»ffl/N° 
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[0 0 5 2] :i(D<k5izmm^titz^mELm 
T-3 o$s^il■r>&Ka)^llilz-^l^TS^eB■r*o ^omm 

Si z^mmL. fSi^miza^cxmmmm^mmLtz^ 
iz^ ^(D±m\zw^-^mmt/tm3 2^mm^^o z<Dt 

[00 5 3] ^LT. m-mwi%%m3 z(Dis.mmt. 

1 trai^ (l^2#B5) ^ -ec/JVX^/^^ — > 1 ^:n^Lr 
^S^l:S.^^KSg^«^Ccfcor7^^-;^3^a*>>7H3 i S-iSJU-r 

fc;^-;u3^a»v^7»3 1 m-*«l*7tS3 2±fz:ff^ 

[0 0 5 4] ^(Dmt. m-mmMm(r)^^tmm\z. 

^x^/^^->i ^^^r'5c<!:^^:<. -ecD/tx— ;u:/a*:/ 
^7H3 l±^gi5J:3f::. m-*««*«3 3 ^^IS-T 
*o CCD<i:#IZfieMf ^m-*M^?t»3 3(7)«I®I*. 

-fur. m-*«lfl5feH3 3(7)»^j«^. ^(om:::^ 

[0 0 5 5] iMciNr. \>j.±<D^o[z\^xmfSL^Mzmm. 
E.\^m=i-3o{zis\^hv^mMmz'oi^xmm-ti>o 

L^T3 o-efi. imi 3 torn 

m-*^S§3tli3 2l^fc.i;U:m-*=^^^ll3 3CD-?-tl 
S§3fcJS3 2fccfel>*»-*«*ipt®3 3(;)-e4x^+LfC;iA 

[0 0 5 6] m-MWtm%m3zis^js%-:n^m%m 

3 3<D^;h.^tt(ciE?LfcJ;{/«dFA<aA*;K'S<5:. m- 
^^S^3tS3 2fcJ:U:m-^^^3tli3 3-efi. ^<D;± 

^sy. :z(r>mi^i^^(Dm^mnxn%tm^^^o 
r. -eo^^ptf*. m-^«ii3tJi3 2fc^cfcu^m-^«* 
3tB3 3a)-e-tLeKA^e). SMSffitr&^isffii 2i:3t 

[0 0 5 7] ccDt^fcan^^^x-STtli. 7t-x— >iu:?^p^> 
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